INTRODUCTION
Central nervous system (CNS) infection is uncommon in patients with systemic lupus erythematosus (SLE), occurring in approximately 0.53-2.25% of patients (1) . Patients with SLE are vulnerable to CNS infections due to disease-related immune dysfunction and immunosuppressive medication use (2) . Since CNS infections remain a major cause of morbidity and mortality in patients with SLE, early and accurate diagnosis of these infections is important in affected patients (1) .
Listerial infection occurs mainly in immunocompromised
hosts. There have been some reports of listerial infections manifesting as meningitis, meningoencephalitis and brain abscesses in patients with SLE (1) . Listerial encephalitis is rare; thus, it is difficult to differentiate the radiologic features of this disease from those of neuropsychiatric SLE (NPSLE) in patients with SLE. However, because the treatments for listerial infection differ from those for NPSLE, it is essential to accurately identify the former disease condition in affected patients.
Here, we describe the clinical and MR findings in a 31-year- 
CASE REPORT
A 31-year-old woman presented to the emergency department with mental status changes and seizures. She had been diagnosed with SLE 9 years ago and lupus nephritis 7 years ago.
Her lupus nephritis had worsened within the last month; hence, her oral prednisolone dose was increased from 10 mg/day to 60 mg/day. She was also taking tacrolimus (3 mg/day) and mycophenolate (MMF, 1 g/day). She complained of a 2-day history of headache, fever, vomiting, and diarrhea and reported having suffered a 1-minute tonic-clonic seizure 4 hours earlier. On neurologic examination, she appeared stuporous but exhibited normal brainstem reflexes without focal or lateralizing signs.
Initial computed tomography imaging revealed a focal lowdensity lesion in the upper cerebellum. T2-weighted brain (T2WI) magnetic resonance imaging (MRI) revealed nodular hyperintense lesions in the cerebellum and right frontal subcortical white matter (Fig. 1A, B) . The cerebellar lesion exhibited a low-intensity signal blooming on susceptibility-weighted imaging due to hemorrhage (Fig. 1C) . Diffusion-weighted imaging (DWI) and apparent diffusion coefficient (ADC) map showed no evidence of restricted diffusion (Fig. 1D, E ). Although these MRI findings were nonspecific, they were concerning for bacterial or viral en- A follow-up MRI performed on hospital day 14 showed significant reductions in the severity of the lesions noted previously on T2WI ( Fig. 2A, B) . The hemorrhagic central core of the cerebellar lesion was hyperintense on T2-, T1-, and susceptibilityweighted images ( Fig. 2A, C, D) and exhibited restricted diffusion on DWI and ADC map (Fig. 2E, F) , as well as peripheral ring enhancement on contrast-enhanced T1WI (Fig. 2G) . The combination of these focal cystic changes and restricted diffusion in the hemorrhagic portion of the lesion was suggestive of late subacute hemorrhage. A follow-up CSF study on hospital day 21 was negative. The patient's symptoms improved, and she was discharged without any neurological deficits.
DISCUSSION
In this case, a young female patient with SLE who was receiv- creased signal intensity in the temporal lobe white matter (5, 6).
There have been several case reports of listerial meningoencephalitis in non-SLE patients. In these cases, the brain stem and cerebellum are generally involved (7, 8) . There have also been some reports briefly mentioning petechial hemorrhagic changes in the setting of listerial encephalitis (7) . These hemorrhages may be associated with histopathological findings, including perivascular leukocyte cuffing, small vessel fibrinoid necrosis, and vasculitis (8) . Additionally, bleeding induced by high-dose steroid therapy and decreased platelet counts may contribute to the development of hemorrhagic changes in patients with SLE.
There have been reports of listerial rhombencephalitis characterized by restricted diffusion in the brainstem (9), which may be due to abscess formation or hemorrhage (9).
The MR findings of listerial infection can be difficult to differentiate from those of NPSLE (3), which is a diagnosis of exclusion achieved on a case-by-case basis using clinical, laboratory, and imaging data. In conclusions, listeria monocytogenes-induced CNS infection is uncommon but often fatal in patients with SLE. It can be difficult to differentiate listerial encephalitis from NPSLE, but imaging studies and CSF examinations can be helpful in differentiating these two conditions. Hemorrhage can occur in listerial encephalitis.
